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ABSTRACT 
All first and third graders from a surburban public 
school were administered the Kerby Learning Modalities 
Test (KLMT) and the Metropolitan Achievement Test Battery 
(MAT). The relationship between the MAT reading compre-
hension subtest percentile scores, the KLMT overall 
visual percentile scores, and the KLMT overall auditory 
percentile scores were explored through the use of 
Regression Analysis and other correlational techniques. 
The various correlations were used in several prediction 
models. There was no significant difference (p.> .Ol) 
between the .full model predicting Reading Comprehension 
(RC) with Auditory {A) and Visual {V) and the restricted 
model predicting RC with A; however there was signifi-
cant difference (p7.0l) between the full model and the 
restricted model predicting RC with v. These results 
demonstrated that there was a high positive relation-
ship between MAT-RC percentile scores and KLMT-A 
percentile scores; while there was no significant 
relationship between MAT-RC percentile scores and 
KLMT-V percentile scores. 
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INTRODUCTION 
A large number of children entering school each year 
have learning disabilities which hinder their academic progress. 
Oakland and Williams (1971) found that these disabilities 
frequently were related to insufficient sensory and percept-
ual development. They stated that it was increasingly 
evident that more and more children needed systematized 
training in attention, memory skills and discrimination. 
Further, they felt that these disabilities a.f'fected the 
children's reading ability. 
Reading has been one of the fundamental skills involved 
in the elementary learning process. Children have been 
expected to absorb knowledge as it appeared in written form. 
Assumptions were made that if a child could respond orally 
to questions, he could also comprehend related written mater-
ial. Thus, any child who was unable to comprehend what he 
read was at a tremendous disadvantage academically. Harris 
and Sipary (1971) pointed out that "Comprehension in reading 
is closely related to the ability to understand spoken 
language because bo.th involve the understanding of concepts 
and sentence patterns, regardless of whether they are repre-
sented by printed or spoken symbols." (p. 7) From this 
perspective, reading comprehension is one of the critical 
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skills involved in the learning process. What does reading 
comprehension entail? What factors affect the ability to 
comprehend what one can read? How can reading comprehension 
be improved? All of these are questions which educators 
and psychologists alike have posed. 
Before the area of reading comprehension can be researched 
adequately, one must decide what is meant by "reading compre-
hension." Several definitions of the term have been employed. 
Hammill and Bartel (1975) stated that reading comprehension 
is "the ability to attach meanings to words, phrases, sentences, 
and larger selections." (p. 15) Harris and Sipary (1971) 
felt that "reading is the meaningful interpretation of printed 
or written verbal symbols." (p. 13) 
Harris (1970) pointed out that reading is accurate when 
the reader perceives the words as the author wrote them and 
the meaning he achieves corresponds closely to what the author 
intended. He stated that comprehension of what one reads 
is closely related, in the nature of the task, to comprehension 
of what one hears. He felt that before one can understand, 
he must have sufficient m'astery of the language to meet ordi-
nary conversational needs. Harris concluded that the heart 
of the reading task is obtaining appropriate meanings from 
the printed page. 
Washburne (1972) stated that the word comprehension, 
in relation to reading, is used as an "umbrella" term to 
cover several classes or responses that take place in reading. 
She stated that Kaluger and Kolaon's (1969) list of responses 
included all of the responses which comprised reading comprehension. 
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This listing includes: 
"l. Ability to locate answers 
2. Ability to follow a sequence 
3. Ability to grasp main ideas 
4. Ability to note details 
5. Ability to determine organization 
6. Ability to follow directions 
7. Ability to read critically 
8. Ability to organize and summarize." (pp. 371-372) 
Defining reading comprehension and determining the 
variables that affect reading comprehension are two distinctly 
different tasks. In order to understand more clearly what 
is involved in reading comprehension, researchers (Balmuth, 
1969; Blanton, 1971; Dornbush and Basow, 1970; DuBois, 1973; 
Evans, 1969; Ringler and Smith, 1973; Robinson, 1972; Rosner 
and Simon, 1971; Waugh, 1973; Wolpert, 1971) have studied 
the relationship between visual and/or auditory perception 
and reading comprehension. 
Many schools have considered one of these factors, 
visual perception, as an important factor in reading achieve-
ment. As Lloyd Dunn (1968) indicated, visual perception 
training has received wide attention, pioneered largely by 
Marianne Frostig. Hammill (1972) stated that 
Most, if not all, visual motor programs are based 
on the concept which assumes that visual perception 
is an important factor, if not the most important 
factor, in the learning process. Justification for 
such a belief ultimately rests upon a score or more 
of correlational studies, upon interpretation of 
developmental _theories such as that espoused by 
Piaget and Inhelder (1967) among others upon the work 
of Gesell (1940), Gesell et al. (1950), and Ilg and 
Ames {1965),--and upon the advocacy of sueh--contri--
butors to the pedogogical literature as Frostig, 
Gretman, Kephart and Barsch. {p. 554) 
Hammill (1972) reviewed thirteen studies (Barrett, 
1965; Bryan, 1964; Buckland & Balow, 1973; Goins, 1958; 
Golden & Steiner, 1969; Hammill et al., 1971; Harrington 
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& Durrell, 1955; Jacobs, 1968; Jacobs et al., 1968; Olsen, 
1966; Panther, 1967; Robinson et al., 1958; Shorr & svagr, 
1966) dealing with the relationship between reading compre-
hension and visual perception. The thirteen ·studies, drawn 
from a group of 43, fit six predetermined criteria estab-
lished by Hanmtlll. These criteria were: (1) no studies 
prior to 1955 were chosen, (2) reading comprehension tests 
were used as opposed to tests of word recall or word recog-
nition ability, (3) the visual perception task involved 
"interpreting and organizing the physical elements of the 
stimulus rather than the symbolic aspects of the stimulus" 
(p. 554), (4) only those studies were selected in which 
statistical analysis was applied, (5) commonly used I.Q. 
measures were not used as the perceptual instrument, and 
(6) only studies which used first or second grade subjects 
were chosen. If a study did not obtain a correlational 
coefficient of at least 0.35, Hannnill did not consider it 
to have practical significance for educational programming. 
Only four studies reported coefficients higher than 0.35. 
The coefficient which Goins (1958) and Harrington & Durrell 
(1955) reported were in the range of 0.35 to 0.49. Only 
Golden and steiner (1969) and Bryan (1964) reported coeffi-
cients greater than 0.50. Hammill (1972) concluded that 
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the correlational research available to him did not support 
the hypothesis that visual perception ability and reading 
comprehension were related to any practical or meaningful 
extent in early primary grade children. However, in spite 
of Ha.mmill 1 s findings, schools have continued to spend pro-
gram money on visual perception programs in an effort to 
improve reading comprehension ability. 
The relationship between auditory perception and 
reading comprehension has been looked at less frequently 
than the relationship between visual perception and reading 
comprehension. MacGinitie (1967) stated that "auditory 
perception is one of the factors in beginning reading that 
has yet received too little programatic detailed study by 
educational researchers and too little systematic consid-
eration from teachers." (p. 87) 
Various theories have been developed which explain 
the relationship between reading and particular auditory 
skills. such skills as sound blending, memory and discrim-
ination were considered requirements for the mastery of read-
ing. Theorists also assumed that deficiencies in these 
skills could actually cause reading failure. Such assump-
tions were drawn primarily from case studies and research 
by representatives of the educational community (Durrell 
and Murphy, 1963; sanstedt, 1964; Weiner, 1966; .Wepman, 1960). 
Hammill and Larsen (1974), -who reviewed-thirt-y--three 
correlational studies which dealt with the relationship of 
reading measures and measures of auditory perception, found 
no practical relationship between reading and auditory 
skills. Judgments were made as to the practicality of a 
relationship by determining whether the median correlation 
on a particular list of correlations was greater or less 
than 0.35. They stated that coefficients lower than 0.35 
had no significant predictive ability, therefore showed no 
practical relationship. 
However, Hamm.ill and Larsen•s (1974) conclusions were 
contaminated by several factors. Sixty-six percent of the 
correlations they reviewed were based on author-designed 
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or infrequently used tests. This allowed for very little 
control over the quality of the tests used for measuring 
auditory perception. Additionally, no attempt was made to 
eliminate tll.ose correlations derived from tests which did not 
provide an overall measure of auditory perception. Hammill 
and Larsen stated that the Digit Span Subtest from the 
Wechsler Intelligence Scale for Children (WISC), the Auditory 
Sequential Memory Subtest from the Illinois Test of 
Psycholinguistic Abilities (ITPA), and the Seashore Measures 
of Musical Talents tests were the most frequently used 
measures of auditory perception among the other 34 percent 
of the correlations. Since these tests measure only a few 
isolated auditory skills, they cannot be used to measure 
overall auditory perception. 
On the--0ther hand, Rosner (1973-) . :t"ound_ signifi_cant_ 
positive correlations between auditory perception scores 
on the Auditory Analysis Teat (AAT) and the language arts 
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subtests of the Stanford Achievement Tests (SAT). Data 
from other studies (Bannatyne, 1971; Dornbush & Basow, 
1970; Evans, 1969; Myklebust & Johnson, 1962; Wolpert, 
1971; Zigmond, 1968) also indicated that there is a posi-
tive relationship between reading and auditory perception 
ability. After Bannatyne (1971) studied all phases ot the 
reading process extensively, he crune to the conclusion that 
an individual who does not have an adequate auditory 
language (acquired through adequate auditory acuity and 
auditory perception) will be unable to comprehend what he 
reads. Carroll (1964) stated that "written language (which 
is in effect what we are trying to comprehend in reading) 
must always be regarded as spoken language •written downt 
in a i:e.rticular conventionalized writing system and phrased, 
often, in a special written style." (p. 62) 
Due to Rosnerts (1973) findings and the criticisms of 
Hammill and Larsen (1974) previously mentioned, this re-
searcher believes that those children who score high on 
a test of auditory perception will also score high on a test 
of reading comprehension. Additionally, this author agrees 
with Hammill (1972) that, based on the literature reviewed, 
visual perception is not related to reading comprehension. 
Statement of the Problem 
The purpose of this study was to determine whether 
auditory perception correlates more highly with reading 
comprehension than does visual perception. 
Hypothesis and Predictions 
If scores on tests of auditory perception, visual 
perception, and reading comprehension are assigned per-
centile ranks, then children who have a highly ranked 
auditory perceptual ability will also have a highly ranked 
comprehension in reading. This high ranking in reading 
comprehension will occur regardless of ranking of the 
child•s visual perceptual abilities. 
Based on this hypothesis, the following predictions 
were made: 
1. A high positive correlation would be found 
between auditory perception and reading 
comprehension. 
2. No significant correlation would be found 
between visual perception and reading 
comprehension. 
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METHOD 
Definition of Terms 
1. Auditory Perception - Hammill and Bartel (1975) define 
auditory perceptual processes as those brain operations 
that involve interpreting and organizing the physical 
elements of the auditory stimulus rather than the 
symbolic aspects of the auditory stimulus. 
Operationally, for the purposes of this study, auditory 
perception will be the overall auditory percentile 
score on the Kerby Learning Modalities Test (KLMT) 
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2. Visual Perception - Hammill and Bartel (1975) define 
visual perceptual processes as those brain operations 
that involve interpreting and organizing the physical 
elements of the visual stimulus rather than the s-ymbolic 
aspects of the visual stimulus. 
Operationally, for the purposes of this study, visual 
perception will be the overall visual percentile score 
on the KLMT. 
3. Reading Comprehension - This study will base its defin-
ition of reading comprehension on Kaluger and Kolson's (1969) list of responses. As previously noted, this 
listing includes: 
"l. Ability to locate answers 
2. Ability to follow a sequence 
3. Ability to grasp main ideas 4. Ability to note details 
5. Ability to determine organization 
6. Ability to follow directions 
7. Ability to read critically 
8. Ability to organize and summarize." (pp. 371-372) 
Ope-rationally-, tor the -purposes of this study-, reading-
comprehension will be the percentile score on the reading 
comprehension subtest on the Metropolitan Achievement Test 
(MAT). 
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Subjects 
All first and third graders from Watkins Elementary 
School were available for testing. Watkins is a surburban 
public elementary school in Chesterfield County, Virginia. 
The only two criteria for selection were enrollment in 
either the first or third grades and availability for both 
tests. The total enrollment for the first and third grades 
was 213, however only 186 children took both the MAT and 
the KLMT. The other 27 children were either sick on one 
of the testing days or out of school for disciplinary 
action unrelated to the testing situation. 
Materials 
The Kerby Learning Modalities Test (KLMT) was used to 
measure the strengths of each individual's visual and auditory 
perceptual abilities. The KLMT Primary Level was used to 
measure the auditory and visual abilities of the first 
grade children. The KLMT Intermediate Level was used for 
the same purpose with the third graders. The Metropolitan 
Achievement Teats (MAT} was used to measure each first and 
third grader's individual reading comprehension ability. 
The KLMT is a classroom administered group test used 
for several purposes. One of its objectives is to identjfy 
the strengths of a child's auditory and/or visual channels 
of communication. One can refer to page 27 of the KLMT 
Primary Level manual to learn or the -other ob-je-cti-ve-s-
(Appendix I). 
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The KLMT Primary Level (Appendix III) has a nine month 
test-retest reliability of o.81. This is based on the pop-
ulation at Watkins Elementary School. Using the same popu-
lation, its concurrent validity is 0.80. This is based on 
comparison of judgments made about the child's strengths 
and weaknesses from the KLMT Profile and similar judgments 
made by clinical psychologists based on psychological eval-
uations containing numerous combinations on tests. These 
tests include the Screening Test for Identifying Children 
with Specific Language Disabilities (Slingerland), the ITPA, 
The Frostig Developmental Test of Visual Perception (Frostig), 
and the Wepman Test of Auditory Discrimination {Wepman). 
The nine month test-retest reliability coefficients 
for the KLMT Intermediate Level {Appendix IV) are reported 
for both the Auditory total score and the Visual total score. 
The Auditory coefficient is 0.65, while the Visual coeffi-
cient is 0.63. These are based on the population at Watkins 
Elementary School. The Intermediate Level reports a con-
current validity, based on the same criterion mentioned 
for the Primary Level, of 0.87. 
The MAT is designed to assess and classify student 
academic achievement according to levels based on national 
norms. The Primary I Level Form G has measures in Word 
Knowledge, Word Analysis, Total Reading, and Math. The 
Reading score is comprehension~score while--th~i~ord.~Knowledge 
is a vocabulary score. Using the KR-20 Formula for deter-
mining test reliability, the Primary I has a reliability or 
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.96 on the Reading Score. Corrected by the Spearman-Brown 
Formula, the Primary I has a split-half' (odd-even) relfabil-
ity of 0.95 on the Reading Score. The Third Grade Level 
Form G has measures in Word Knowledge, Reading, Total Read-
ing, Language, Math Concepts, Math Computation, Math Pro-
blem Solving, and Total Math. Again, using the KR-20 
Formula, the Reading test has a reliability of .93. Cor-
rected by the Spearman-Brown Formula, the Reading test has 
a split-half (odd-even) reliability of 0.92. 
The validity of the MAT is based on the careful content 
planning, item writing, item pretesting, and item selecting 
of each test. Although this is simple face validity, test 
administrators are advised to review the content and determine 
whether it matches the content they believe their students 
should· be learning. The Reading Comprehension Subtests 
appear to be asking the types of questions which Kaluger 
and Kelson (1969) called comprehension questions. Some 
examples of these questions are as follows: 
"Mother said, •Look, Jane•! 
See the cake I baked. 
The cake is for Billy. 
Today is his birthday." 
22 The best name for this story is -
A Birthday Cake 
Mother•s Day (grasp main idea) 
Jane•s Birthday 
23 Mother made.-
gingerbread 
a -yellow cake 
a birthday cake 
[read-cri-ti-ca-1-ly-} 
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24 Who had a birthday? 
Mother 
Billy (read critically) 
Jane" (MAT, Primary, Form G, p. 9) 
"Joe has a brown and white puppy named Checkers. 
Checkers sometimes tears things with his sharp, 
little teeth. One day, he tore Mother's dress. 
Mother was angry, so she t.old Joe to take Checkers 
outdoors. Joe ran to get his coat. Then he and 
Checkers went down the street to the par~. Checkers 
ran and played in the park until he was ired, and 
when he came home he went right to sleep. 
17 This story is mostly about -
the park 
Checkers and his family 
life in the city 
Joe 
18 Checkers tore -
some paper 
a slipper 
Joe's coat 
Mother's dress 
19 Checkers is probably -
thin 
old 
lively 
big 
{grasp main idea) 
(locate answers, 
note details) 
(read critically) 
20 In this story the word ptrk means -
leave a car in the s reet 
to rest for a while 
stop and wait (read critically) 
a place with grass and trees 
21 Before he took Checkers outdoors, Joe -
tore a dress 
scolded Checkers 
got a coat {follow a sequence) 
went to sleep 
22 You can guess that the weather was -
very·hot 
rainy 
humid (read critically) 
cool 
23 Checkers probably tears things because -
he is mean . 
itts his way of playing 
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he is unhappy (organize & summarize) 
he is tired" (MAT, Elementary Form G, p. 5) 
If further examples are desired, one can refer to the 
appropriate form of the MAT. 
Procedure 
The first and third graders were administered both the 
KLMT and the MAT as could be conveniently scheduled over a 
period of three days. The first grade teachers divided 
their class in half so that there were eight groups of 
approximately twelve children each. These eight groups 
were administered both the KLMT and the MAT on Tuesday and 
Wednesday of one week in May. No attempt was made to con-
trol the order of presentation or these tests. The third 
graders were grouped by homerooms, which resulted in four 
groups of approximately twenty-five each. The MAT was 
administered by this researcher and the test designer. 
Both this researcher and the test designer were familiar 
people to the students as both had been employed in that 
school and worked with the children before. The test 
administrators followed the reconnnended procedures as in 
their respective manuals. 
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RESULTS 
The Pearson Product Moment Correlations between Read-
ing Comprehension {RC) and Auditory Perception {A), RC and 
Visual Perception (V), and A and V were computed.·. The 
correlation between RC and V is 0.34; between RO and A is 
0.52; and between V and A is 0.47. 
The partial correlations were computed to determine 
the effect of intercorrelation on the various Pearson 
Product Moment correlations. The correlation between RC 
and V with A removed (rRc V • A) is 0.13; between RC and 
A with V removed (rRc A • V) is 0.43; and between A and v 
with RC removed (rA V • RC) is 0.37. 
The multiple correlation coefficient for predicting 
RC with A and V (A + V~RC) was then computed. The 
multiple R was 0.53 which is significant at p>0.01. 
In order to test if this was an efficient model for 
predicting RC, two restricted models were tested against 
it using an F test. There was a significant difference 
(p,,0.01) between the full model (A+ V~RC) and the 
restricted model (V~RC) with an F (1,183) = 42.38. 
There was no significant difference between the full model 
(A + V~RC) and the restricted model (A~ RO). 
DISCUSSION 
The Pearson Product Moment Correlations showed that 
there is a relationship between Auditory Perception (A) 
and Reading Comprehension (RC), a relationship between 
Visual Perception (V) and Reading Comprehension (RC), and 
relationship between A and v. In order to better under-
stand the relationship between A and RC, and V and RC, the 
data was further analyzed by partialing out the connnon 
variance of A and v. This computation revealed that much 
of the relationship observed in the Pearson Product Moment 
correlation of V and A. When the common variance of V and 
A is removed from the relationship between V and RC, the 
correlation coefficient (.13) drops to a non-significant 
level. When this same variance is held constant in the 
relationship between A and RC, the correlation remains 
significant. 
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This led to the computation of the multiple correlation 
prediction model of A+ V~RC with the further testing of 
two restricted models against the full model. Satz et al. 
(197~) state that "if two models differ only in that one 
contains a source of variance that the other does not, then 
the magnitude of the difference between the two coefficients 
of determination is reflective of the size or potency of 
the various components." The coefficient of determination 
L 
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for the full model was 0.532 while the coefficient of 
determination for the restricted model eliminating the 
variable V was 0.522• The F test showed that there was no 
significant difference (p '7 0.01) between these two models. 
The conclusion was drawn that a model using just A will 
predict RC as well as one using A and v. This along with 
the 0.52 correlation between RC and A and the 0.43 partial 
correlation between RC and A with V removed, demonstrated a 
high relationship between ranked auditory scores and ranked 
reading comprehension scores. This con.firmed the first pre-
diction made from this author's hypothesis that if scores on 
tests of auditory perception, visual perception, and read-
ing comprehension are assigned percentile ranks, then child-
ren who have a highly ranked auditory perceptual ability 
will also have a highly ranked comprehension in reading. 
The hypothesis further states that this high ranking 
in reading comprehension will occur regardless of ranking 
of the child's visual perceptual abilities. A prediction 
was made based on the second half of this author•s hypothesis. 
In order to confirm or reject this second prediction, a 
restricted model predicting RC with V was tested against 
the full model. There is a moderate difference between the 
coefficients of determination (0.532 - 0.342 ) as well as a 
significant difference F (1,183) = 42.38 {p > 0.01) between 
two models. This, added to the low partial correlation 
between RC and V of 0.13, lends strength to the second 
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prediction made that no significant correlation exists 
between visual perception and reading comprehension. Based 
on Hammill•s (1972) opinion that no correlation below .35 
has practical significance in educational research, no 
practically significant relationship exists between V and RC. 
The significant correlations between auditory skills 
and reading comprehension would on the surface encourage 
one to "jump right in" and urge schools to improve their 
auditory skills programs and language training. 
These steps should not be taken however, until care-
fully constructed research demonstrates that first, auditory 
skills can be improved, and second that auditory skill 
improvement increases reading comprehension. 
Additionally, the application of all these results are 
restricted by the fact that the measure of auditory and 
visual perception (KLMT) used in this study is standardized 
on a suburban population. Although the percentage break-
down of race and income level of those children included 
in the standardization sample of the KLMT closely matches 
national census data, the living arrangements for those same 
children must be considered predominately suburban. There 
were no urban and few rural children included in the sample. 
Extension of these results to the rural and urban popula-
tions, with any degree of reliability, will have to await 
the standardization of the KLMT on aim.ilaI"-POpulationa.-
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This study provided support for the hypothesis that if 
scores on tests of auditory perception, visual perception, 
and reading comprehension are assigned percentile ranks, 
then children who have a highly ranked auditory perceptual 
ability will also have a highly ranked comprehension in 
reading. This high ranking in reading comprehension will 
occur regardless of the ranking of the child's visual 
perceptual ability. Further research must be done to es-
tablish a cause and effect relationship between auditory per-
ception and reading comprehension in order that programs 
for reading comprehension improvement can be developed 
according to research findings rather than the best guesses 
of individual reading teachers or curriculum specialists. 
This research could lead one to question not only 
reading comprehension programs, but total reading programs 
where a large percentage of a population has specific problems 
which might interfere with their learning. An example 
would be whether or not a strongly phonetic reading progran1 
should be used in a population with a high percentage of 
auditory disabilities or children with dialectical differences. 
One is still left with the question of what is involved 
in reading and how can this be transla~ed into appropriate 
instruction for ail children. 
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The Kerby Learning Modality Test (KLMT) is available in three forms; Kinder-
garten, Primary and Upper levels. This manual describes the Upper level KLMT, 
presenting the rationale, history, validation and application of this test instru-
ment. 
The KLMT is a group screening instrument for the identification of children 
with perceptual learning disabilities. The instrument also identifies perceptual 
strengths in children who do not have disabilities. Screening with the KLMT may 
permit the grouping of children for remedial and instructional purposes by their 
perceptual needs. 
Children with perceptual learning disabilities are those children with normal 
or above normal mental ability, adequate vision, hearing and musculo-skeletal devel-
opment and no physical disnbi Ji ties which affect the learning processes, but are 
markedly under-achieving because of deficits in their visual, auditory or kinesthetic 
(motor) perceptual modalities. 
The KLMT is based on the premise that there are three fundamental channels for 
learning. Visual, auditory, and motor. {Cooper in HClrris, 1972, p. 121; Myklcbu-;t, 
1968, p. 13) These modalities operate through the sight, hearing and kinesthetic 
systems. The~c perceptual modalities are relatively discrete and measurable as 
demonstrated by various publish~d tests (Frostig, 1963; Wepman, 1958; Slingerland, 
1962) and by studies reported by such workers as Myklebust (1968, p. 13). 
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History 
Experimental work with the KLMT has spanned several years. The first version 
of the instrument, then cal led only 'the test', was administered by classroom 
teachers to all children in grades three through six at the J. B. Watkins Elementary 
School in Chesterfield County, Virginia during February, 1971. 
The results of this trial were tabulated against cultural background, race, 
sex, diagnostic data from the county's diagnostic clinic where this was available, 
standardized IQ scores and classroom scholastic achievement. It was found that 
children who scored below the twenty seventh percentile (Crocker, 1971} in a per-
ceptual modality matched in scholastic achievement and clinic diagnosis the pattern 
definitive of learning disability. Statistically the correlation between the KLMT 
results and these initial criteria (clinic and achievement) was sufficiently high 
that the KLMT appeared to be basically sound in design. The ensuing year was 
devoted to efforts at obtaining a larger population sample and to refining the 
instrument. The larger sample was unobtainable but successful modification of the 
instrument, principally a matter of item modification based on analysis and adoption 
of standardized scoring templates and formal test structure was done. 
In February, 1972 the revised KLMT was re-administered at Watkins Elementary 
School. Selected sub-tests were further revised and re-administered. The results 
were analyzed as before and were found to be consistent with the initial trial. 
Correlation with the same criteria used before were high. At this point it appeared 
that the KLMT was a functional instrument-. It seemed to be diagnostic, it required 
only about 45 minutes for administration to clas5room groups and it could be admin-
istered and scored by the classroom teacher or aide. These qualities made the KLMT 
seem valuable. 
Through the cooperation of the administration of Ehe Richmond, Virghl-i-a-pu~i.c 
schools the KLMT was administered to the upper.elementary students in Stonewall 
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Jackson and Grace Arents schools in October, 1972. At the time these were the 
schools designated for children with learning problems. While diagnostic data 
were not available for all these children, they had been tested with the Slinger-
land (Slingerland, 1962) and the Frostig (Frostig, 1963) tests and the Valett check 
lists (Valett, 1968). 
The KLMT identified 93% of the tested children as having perceptual learning 
di sab i Ii ti es. 
At this time further alterations of various sub-tests were tried in the fifth 
grade at Watkins Elementary School in a continuing program of test refinement. 
Nonsense words were substituted in the Auditory Discrimination and Closure sub-
tests. It was felt that nonsense words might reduce any bias for educational 
experience. The entire auditory portion of the KLMT was recorded on tape to ensure 
standardized presentation. 
Because of the possibil~tjes in a test of this kind it was urged that a version 
for use in the primary grades be developed. In November, 1972 a Primary KLMT was 
administered to the first three grades at Watkins Elementary School. This version 
consisted of essentially the same sub-tests and items as the version on which the 
previous work was done. All items were simplified and test responses were recorded 
directly in the test booklet rather than on separate answer sheets. Again the re-
sults agreed in all respects with earlier trials. 
In order to determine whether the results obtained with the KLMT would be 
applicable to an inner city school population the Primary KLMT was administered to 
the children at Fairfield Elementary School in Richmond, Virginia. The Fairfield 
population consisted of 90% black students from the local residential area and 10% 
white students brought in by bus from other areas of the city. 
The results of this trial indicated that the KLMT could be used in inner citv 
schools but that norms based on a much broader population sample than that available 
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"1. l•"-= l i r-.e we re needed. 
While the initial purpose of the KLMT was identification of children with 
specific learning disabilities it was found in the course of the studies that 
children repeatedly shovJed patte-rns of perceptual modality preference. In order 
to define modality preference a difference of 10 percentile points between the 
visual and auditory modality scores on the KLMT was d~signated as indication of a 
modality preference. A child with less than 10 points difference was designated 
as showing no preference. It was felt that knowledge of a child's modality prefer-
ence could be of value in designating instruction groups according to perceptual 
strengths. 
In March, 1973 a Kindergarten version of the KLMT was designed and administered 
to approximately 75 students in the Watkins Elementary kindergarten classes. The 
test results were compared with teachers' diagnosis and it was found that KLMT 
diagnosis of disability coincided with the teachers• observations in 92% of the 
cases. 
In May, 1973 this same kindergarten group was given the Slingerland Screening 
Tests (Slingerland, 1962) in slightly modified form by one of the school psycholo-
gists. Comparison of KLMT results with this test gave correlations of .99 in the 
visual sub-tests, .99 in the auditory sub-tests and .98 in the motor sub-tests 
using the Spearman rank-order correlation coefficient. 
To determine this correlation the Slingerland scores were converted to 
percenti Jes by standard grouping methods. These percentiles were used for rank 
ordering and the KLMT percentile rank order of the individual was compared 
u!:iing the Spcilnnan formula (Crocker, 1971). 
/\t this time it was felt that the KLMT was a finished instrument. Work 
since this time has been directed toward the collection of validation and reli-
abnitrdata, which will be presen-ted later. 
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Description of Upper KLMT 
The KLMT is an. instrument designed for classroom administration by the class-
room teacher and requires about 45 minutes administration time. It consists primarily 
of exaggerated work sample items with very brief time segments. (Siegel, 1969, p. 51-
52) 
The KLMT sub-tests are as follows: 
I. Visual 
A. Discrimination - students compare pairs of number and letter groups and 
mark S or D for same or different. 
B. Memory - students study designs then turn to larger collection of designs 
and mark Sor D as determined by whether designs had been studied in previ-
ous group or not. 
C. Closure students write letters or numbers he perceives in 1 ist of broken 
letters and numbers. 
D. Motor - students copy list of nonsense words and numbers. 
I I. Auditory (on tape) 
A. Discrimination 
1. Students mark Sor D determined by whether pairs of nonsense words rhyme 
or not. 
2. Students mark Sor D determined by whether pairs of nonsense words have 
same or different first vowel sounds. 
B. Memory - students write+ or - and letter or digit added or left out of 
second member of pairs of letter and number groups. 
C. Closure 
1. Students mark Sor D determined by whether broken nonsense word and 
blended word are the same or different. 
2. Students mark S or D determined by whether imcomplete and complete non-
sense words are the same or whether original has been changed instead 
of completed. 
D. Motor - students write letters and digits from dictation. 
I II. Motor is~ combination of the visual motor and auditory motor sub-test scores. 
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Standardization of Upper KLMT 
Standardization of the Upper Level KLMT was carried out on the student population 
of J. B. Watkins Elementary School, Chesterfield County, Virginia. There were approx-
imately 100 children in each grade level (82-112). The fol lowing table presents the 
test population beside the latest available national distribution as tabulated by the 
U. S. Bureau of the Census (World Almanac, 1971). 
Watkins % National % 
Sex: Male 46 49 
Female 54 51 
Race: White 91 89 
Black 8 10 
Other l 1 
Economic: Upper 25 25 
Middle 67 60 
Lower 8 15 
Geographic: Rurnl 0 49 
Suburban 100 21 
Urban 0 30 
As may be seen the test population agrees well with the national in all respects 
except the geographic. The test sample contains no children from a true rural nor a 
true urban or inner city background. This does not seem to invalidate the results 
1 but before testing inner city or rural population the norms should be extended to 
include representative of these two groups. 
The Upper Level KLMT was administered by a trained non-professional to grade 
level groups during the fall of 1973. 
The norm tables which follow were derived from this testing. 
Norm Tables for U~per KLMT 
These norms are standardized by chronological ages in one year segments. These 
norms reflect more accurately the perceptual abilities of the tested children than do 
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norms based on grade level groups. Norms were calculated by the standard method of 
grouping to find the frequency distributi.on. From the calculated percentile chart 
graphic presentation of the data was made for visual determination of the curve. 
All curves are good approximations of the standard ogive of frequency distributions. 
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8. l - 9.0 Years 
Score Visual Percentile Auditory Percentile Motor 
Disc. Mem. Clos. Motor Total Disc. Mem. Clos. Motor Total Total 
0 3 5 0 2 0 6 2 3 
7 JO 2 0 5 8 2 5 
2 14 15 5 9 2 11 3 6 
3 30 22 15 9 19 3 17 5 16 
4 50 29 35 37 38 7 0 23 8 33 
5 74 38 59 64 59 15 37 14 52 
6 86 47 73 84 73 0 27 2 39 17 63 
7 89 55 86 93 82 40 3 50 22 72 
8 92 62 92 95 86 4 60 5 60 31 78 
9 94 68 95 97 89 10 81 6 71 41 85 
10 97 75 97 98 92 17 87 12 78 48 88 
l l 98 82 98 98 95 27 89 23 85 55 92 
12 98 86 99 99 96 36 93 32 89 61 94 
13 98 89 99 99 97 54 95 55 92 74 96 
14 99 92 100 JOO 97 71 96 71 94 83 97 
15 99 94 98 87 99 84 96 92 98 
16 99 97 99 95 99 93 97 96 '98 
17 100 98 99 98 99 97 99 98 99 
18 99 99 100 100 99 JOO JOO JOO 
19 100 100 JOO 
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9. l - 10. 0 Years 
Score Visual Percentile Auditory Percentile Motor 
Disc. Mem. Clos. Motor Total Disc. Mem. Clos. Motor Total Total 
0 2 0 0 3 2 
3 0 0 4 3 
2 5 2 0 2 2 6 2 4 
3 10 4 2 3 4 0 2 7 2 5 
4 16 6 11 6 10 3 9 3 7 
5 33 9 23 20 23 5 12 4 15 
6 54 14 34 43 37 2 8 15 6 31 
7 69 20 48 66 51 3 14 0 20 10 45 
8 82 23 66 79 63 3 25 2 25 14 53 
9 92 36 81 90 76 4 35 7 31 21 64 
10 95 45 91 95 83 7 46 13 38 27 67 
11 97 52 96 98 86 16 56 21 50 35 74 
12 98 59 100 JOO 89 26 65 33 59 45 79 
13 100 65 91 36 71 52 69 54 83 
14 72 93 46 78 69 76 65 88 
15 79 95 56 84 84 82 76 91 
16 85 96 68 91 93 86 84 92 
17 89 97 80 95 96 91 90 95 
18 91 98 93 98 98 95 96 97 
19 97 99 97 99 99 97 98 99 
20 100 100 100 100 100 100 100 100 
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10.1 - 11.0 Years 
Score Visual Percentile Auditory Percentile Motor 
Disc. Mem. Clos. Motor Total 0 i sc. Mem. Clos. Motor Total Total 
0 0 0 0 
0 0 0 0 0 
2 0 3 0 0 0 
3 4 5 2 4 2 4 4 
4 11 5 10 5 9 2 3 7 9 
5 23 B 15 12 16 4 5 8 16 
6 34 12 29 23 24 0 7 0 8 10 24 
7 so 15 36 37 36 10 10 15 36 
8 67 19 55 59 47 2 15 2 13 20 47 
9 77 25 71 78 62 4 22 5 20 25 62 
10 85 34 85 93 68 7 30 8 29 33 68 
11 91 42 93 97 74 10 40 17 37 43 74 
12 96 54 98 100 76 19 48 32 45 51 76 
13 98 57 100 83 29 56 47 54 63 83 
14 100 63 88 44 65 63 65 75 88 
15 69 90 52 73 82 75 84 90 
16 77 95 66 82 92 82 91 95 
17 84 98 79 89 97 89 97 98 
18 92 100 92 95 100 96 99 JOO 
19 98 98 97 100 100 
20 100 100 100 
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Validation of Upper KLMT 
Content Validation: 
The sub-tests of the KLMT are based on the concept of exaggerated work sample 
items given under conditions of standardized short time periods (Siegal, 1969, p. 
51-52). 
The visual tests are intended to measure discrimination, memory, closure, and 
visual-motor cross modality function. (Kaluger and Kelson, 1969; Crosby, 1969; 
Johnson and Myklebust, 1967) 
The auditory sub-tests are similarly based, drawing on suggestions found in 
Wepman (1958), Frierson and Barbe (1967), Heilman (1967), Schini (1970), and Smith 
(1969). 
Criteria Related Validation: 
The criteria used for validity determinations include diagnostic data from 
specialists, that is, diagnostic clinicians, psychological testing services and 
physicians. Report card grades, Fall 1973, and teachers• comments, Spring 1973, 
were also compared with the KLMT results. All coefficients cited are either sig-
nificant at the .01 level, or if cited as not significant, the .05 level is 
indicated. The findings are presented below. 
In this comparison a simple percentage of coincidence was computed. The 
comparative data was not available in mathmatical form therefore it was necessary 
to count the occurrence of individuals with KLMT diagnosis which matched the 
performance data or clinical diagnosis. These matches are calculated as a per-
centage of the total population which has comparative data. These percentages 
were converted to coefficients for uniformity of presentation. The population 
size for these data is such that the figures presented are significant at the .01 
confidence level. 
53 
Cr i te ri on Coefficient of correlation by age level 
8-9 yrs 9-10 yrs 10-11 yrs 11-12 yrs Total 
Specialist . 87 'lt 1° .82 ,7~# 
. 87 ,, ' .91 fJ .87 7& 
Grades • 86 1'f 0/• . 89 7 c; 
. 94 "" • 85 7'2 .88 ?'I Teacher Comment .87 7'1o .88 17 .84 ?I .92 q-r .87 7" 
Number 88 92 83 90 353 
Construct Validity: 
A number of hypotheses have been tested in determining the validity of the 
KLMT. Findings reported in the literature have been checked against KLMT results 
and certain KLHT findings have led to additional studies which bear on the validity 
of the test. 
It has been stated that the ~ccurrence of learning disabilities ranges from 5 
to 25 percent in the school population (Meier, 1971). It has been stated that severe 
disabilities occur in 4 to 5 percent (Kass, 1969; Cruikshank, 1967). Moderate dis-
abilities have been estimated to occur in 15 to 25 percent of the population (Hurst, 
1968). 
For comparative purposes it is here assumed that a KLMT score in the disability 
range in only one perceptual modality indicates a moderate disability while two or 
more modalities in the disability range represents a severe disability. In the four 
age groups tested with the upper KLMT the following distribution was found. 
Age Group 8-9 yrs. 9-10 yrs. l 0-11 yrs. 11-12 ~rs. Total 
Single Oisabi 1 ities 17% 15% 6% 20% 14% 
Two Disabilities 3% 11% 5% 12% 8% 
Three Disabilities 3i 5% 2% 2% 3% 
Number 88 92 105 88 373 
These find:~gs may be summarized for the total group as: moderate disability, 
14%; severe disability, 11% total occurrence, 25%. Thus the- KLMTfindings are in 
good agreement with informed estimates of learning disability occurrence. That 
the KLMT is not biased towaad one perceptual modality is shown by the dist-
ribution of diagnosed disabilities by modalities. Visual disabilities were 
found to occur in 34% of the cases, auditory disabilities in 32% and motor 
disabilities in 33%. This even distribution suggests that the KLMT is not 
weighted toward one perceptual modality. 
Analysis of the distribution of disabilities according to the sample 
population. 
p 
Age Group Male Female Black White Other Upper Middle Lower 
B- 9 
% of Po2. 
45 8 55 9] 31 64 5 
Disab. 60~ 40% 16% 84% 0% 20% 68% 12% 
~- 10 4o 60 13 87 0 20 6S 
" Disab. 62% 38% 21% 79% 0% 20% 62% 17% 
10- 1l 41 59 8 91 l 20 72 8 
Disab. 53% 46% 15% 85% 0% 15% 62% 23% 
11- 12 57 43 5 95 0 30 6S ~ 
Disab. 77% 23% 0% 100% 0% 30% 63% 7% 
Total 46 54 8 91 1 25 67 8 
Disab. 63% 37% 13% 87% 0% 21% 64% 15% 
In this distribution it may be seen that disabilities are found in a ratio 
of about 2:1 in boys. Estimates in the literature range from 2:1 (Johnsom and 
Myklebust, 1967) to 7:1 (Silver, 1971). In this table the occurrence in boys 
runs from 1:1 to 4:1. 
Disabilities were found to occur proportionately higher in children from 
the lower socio-economic level than in other groups. This finding has been noted 
by Oakland (1969). The higher incidence seems to relate more to the socio-econ-
omic level than to the racial designation. This finding may be significant for 
future study. 
The hypothesis has been stated that the auditory perceptual modality is 
the more important learning channel (Oakland, 1971, Bannatyne, 1971). To in-
vestigate-this hypothes_is it was predicted that a high correlation would be 
found to exist betwee~ KLMT auditory percentile scores and the percentile score 
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on reading comprehension. KLMT test results were sorted by modality preference 
as defined previously {one modality 10 points higher than the other). The KLMT 
administered in September, 1973 and the SRA standardized achievement series ad-
ministered in the same ~onth were compared. Pearson Product-Moment Coefficient 
of Correlation was calculated comparing the KLMT auditory percentile of the 136 
auditory preference children with their SRA reading comprehensi~n percentilP. 
The Pearson Product-Moment correlation coefficient was used rather than the 
Spearman Rank-Order coefficient because the sample exceeds thirty measurements. 
For this calculation the SRA reading percentiles were set down as the X column 
and the KLMT auditory percentiles for the same individuals were set down as the 
Y column. The coefficient found was .760, significant at the .01 level. 
As a check on this finding it was predicted that Visual preference children 
would show a significantly lower correlation between reading comprehension and 
visual percentile. The same calculation was made with 120 visual preference chil-
dren and the correlation found between visual percentile and reading comprehension 
was .018, not significant at the .05 level. 
It was suggested at this point thatthe test results were simply reflecting 
IQ differences. To investigate this possibility the test results were sorted by 
modality preference and age group and the IQ distributions were compared. 
A9e Group N IQ-Vis. Pref. IQ- Aud. Pref. IQ- No Pref. 
8- 9 56 108+-17 34% 110+-17. 32% 108+-27 34% 
9- 10 85 105+-30 35i 104+-30 32% 104+-33 33% 
10- 11 76 103+-23 36% 102+-21 32% 108+-25 33% 
11- 12 77 98+-25 30% 113+-29 40% 112+-25 30% 
This tabulation clearly demonstrates two things: The IQ distribution is not the 
effect measured by the preference-achievement correlations and again the lack of 
bias in the KLMT is shown. 
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Reliability of the KLMT 
Over the three years during which the KLMT has been developed many of the same 
childeen have been tested repeatedly. Findings of disability by modality and of 
modality preference have been the same so consistently that these findings have 
been accepted as diagnostic within the school. However, a test-retest reliability 
determination could not be made until the KLMT was administered in its final ver-
sion. This calculation was made on the students from the 1972-73 fifth grade group 
and the 1973-74 sixth grade group. The Pearson coefficient of correlation for test 
retest is as follows: 
Visual test-retest= .630, significant at .OJ; auditory test-retest= .653, sig-
nificant at .Ol. These results suggest a high reliability for the KLMT. For this 
determination the Pearson formula was used because the sample contair5 more thDm 
30 measurements (N=65). Calculation was made by setting the 1972-73 scores as the 
X values and the 1973-74 scores as the Y valwes. This method was also chose as a 
guarantee of not over-estimating the reliability. In the area of disability diag-
nosis the repeatability of the instrument exceeds 90 percent. 
Possible uses for the KLMT 
At this time a number of applications for the Upper Level KLMT may be suggested. 
The original purpose, diagnosis of learning disability, seems to be well met. It 
now appears that there well may be additional uses for the instrument. In view of 
the modality preference data it seems that the KLMT could be used in conjunction 
with aptitude and skill tes~ in guidance counciling of older children. Longitud-
inal studies with the KLMT could shed lighy on the maturational effects on per-
ceptual abilities. The KLMT was administered experimentally to about 100 college 
students and the results checked by interview. The findings here suggest a valid-
ity that cannot be quantified but it seems that the test is suitable for testing 
adults. Here it is possible that valuable data could be produced to study possible 
57 
tendencies toward specific modality preferences in ethnic groups, trade and prof-
essional choices and in the arts. KLMT data could be of vaJue in the seJection of 
teaching materiaJs and meth~ds. Finally, the KLMT should be a useful tool in re-
search into the etiology of perceptual learning disabilities. 
Summary 
The KLMT is a group test of perceptual modality functioning. It is normed by age 
groups on a well distributed population sample. It is a cJassroom administered 
instrument requiring about 45 minutes time to test a large group (25- JO children). 
The KLMT has been well validated and has a high reJiability. ResuJts ob~ained with 
this instrument are useful directly to the classroom teacher and to the curriculum 
counselocs •• Further and extended study of this test wiJJ undoubtedly reveal uses 
that have not yet been explored. 
KLMT - Upper Level - Administration 
A. Materials in KLMT - Upper Level Unit are as follows: 
1. Manual - l for each group to be tested at one time 
2. Test booklets - l for each person to be tested at one time 
3. Score sheets - set per testee 
4. Profile sheets - l per testee 
5. Cassette tape or reel as requested containing the auditory tests 
B. Equipment or materials to be supplied by tester are as follows: 
l. No. 2 pencils or pens - 2 for each testee 
2. Stop watch 
3. Tape player - good cassette or reel to reel 
C. General Instructions 
1. Be informal; a relaxed, normal classroom situation is best. 
2. Be ready to give additional examples for clarity if needed before testing 
starts. No help can be given after timing is begun. 
3. Adhere rigidly to work time specifications. Use a stop watch. 
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4. Specific instructions for each sub-test are found at the head of each test. 
Cursive or manuscript writing may be used. 
5. Read all visual test instructions orally while students read silently. 
6. Audilory Lc~L~: 
a. Read all auditory test instructions orally while students read silently. 
b. Start the tape when students are ready for the test. When the sub-test is 
ended, stop the tape and prepare for the next part. 
7. Total test work time is about 10 minutes. 
8. Total administration time is about 45 minutes. 
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D. Scoring: 
E. 
1. Record total correct answers for each sub-test as seen through template. 
a~ Visual Discrimination - 20 total - use appropriate norm table for percentile 
b. Visual Memory - 20 total - use appropriate_ norm table for percentile 
c. Auditory Discrimination - 20 total - use appropriate norm table for percentile 
d. Auditory Closure - 20 total - use appropriate norm table for percentile 
2. Record total correct groups in Visual Closure - 20 total - use appropriate.norm 
table for percentile 
3. Record words or numbers copied correctly in Visual Motor - 20 total - use 
appropriate norm table for percentile 
4. 
5. 
6. 
]. 
1. 
2. 
3, 
4. 
5. 
Record correct letter or digit and/or correct plus or minus in correct place 
in Auditory Memory - 20 total - use appropriate norm table for percentile 
Record correct letter or digit in correct sequence in Auditory Motor - 20 
total - use appropriate norm table for percentile 
No score is given if all answers are marked the same (Sor D) 
Total scoring time about a minute per student 
Profile Sheets 
Complete as many blanks as possible 
Standardized Test Results - use IQ scores 
Specialist Data - psychologist, speech therapist, reading specialist, physician 
Present Scholastic Standing - report card grades and/or achievement test scores 
Observation - permanent record comments such as the following: 
lazy, daydreams, disruptive, poor writing, doesn't finish, inattentive, 
eager, excellent, talks well, hard worker 
6. Total Visual - average total raw score - use appropriate norm table for percenti 
7, Total Auditory - average total raw score - use appropriate norm table for 
percentile 
8. Total Motor - average total raw score - use appropriate norm table for percenti 11 
9. Profile -- us-e-percent-i Jes - keep-modal-i-ties--separa-te 
JO. Recommendations - see interpretation 
I 1. Total profiling time less than 5 minutes per student 
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Description of the Primary KLMT 
The Primary KLMT is designed for the identification of perceptual learning 
disabilities and perceptual modality strengths. It is a group instrument for 
administration in the classroom by the classroom teacher. The sub-test items are 
basically the same as in the Upper Level KLMT, with a reduct.ion in coniple:<ity of 
some items and with increased time allowed in some sub-tests. The time required 
for administration is about 45 minutes. In the Primary KLMT all work is done in 
the test booklet rather than on separate answer sheets. 
The Primary KLMT sub-tests are as follows: 
I. Visual 
A. Discrimination - students compare pairs of number and letter groups 
and mark Sor D for same or different. 
B. Memory - students study designs then turn to larger collection of 
designs and mark S or D us determined by whether designs had been 
studied in previous group or not. 
C. Closure - students write letters or numbers perceived in list of 
broken letters and numbers. 
D. Motor - students copy list of nonsense words and numbers. 
II. Auditory - on tape 
A. Discrimination 
1. Students mark Sor D determined by whether pairs of nonsense words 
rhyme or not. 
2. Students mark Sor D determined by whether pairs of nonsense words 
have same or different first vowel sounds. 
B. Memory - students write+ or - and letter or digit added or left out 
of second member of pairs of letter and number groups. 
C. Closure 
1. Students mark Sor D determined by whether broken nonsense words 
and blended words are the same or different. 
2. Students mark S or D determined by whether incomplete and com-
plete nonsense words are the same or whether the second word 
has been changed in~tead of completed. 
D. Motor - students write letters and numbers from dictation. 
I II. Motor is a combination of the visual and the auditorv motor sub-
tests. 
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Standardization of the Primary KLMT 
The Primary KLMT was standardized on the first, second and third grade population 
of J. B. Watkins Elementary School. There were approximately 200 children in 
three age groups in this population.This normative population is compared with 
the national population distribution in the fo 11 ow i n g tab 1 e . 
Watkins % National % 
Sex Male 52 49 
Female 48 51 
Race White 89 89 
Black 11 10 
Other 0 l 
Economic Upper 23 25 
Middle 70 60 
Lower 7 15 
Geographic Rural 0 49 
Suburban 100 21 
Urban 0 30 
This shows that the Watkins normative population for the Primary KLMT com-
pares well with the national population as reported by the Bureau of Census and 
cited in the 1971 World Almanac in all but the geographic distribution. The 
same suggestion in this regard as made in the Upper Level standardization applies 
here. 
The Primary KLMT was administered by a trained non-professional aide and 
the standardized percentile were derived by the methods described in the Upper 
Level KLMT standardization. The tables of percentiles follow.These tables are 
in one year age units. 
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Primary KLMT Norms - 6 - 7 years 
Score Visual Percentile Auditory Percentile Motor 
Disc. Mem. Clos. Motor Total Disc. Mem. Clos. Motor Total Total 
0 I -1- ~- 2 4 15 -7- 7 4 4 
4 2 10 0 4 5 17 9 12 4 6 
2 6 3 15 6 7 20 10 16 5 9 
3 9 4 20 3 9 9 23 12 21 6 12 
4 13 6 27 4 13 12 28 13 27 8 16 
5 16 10 35 6 17 15 32 15 33 12 20 
6 21 13 47 12 22 18 39 18 38 16 26 
7 25 17 60 23 30 23 46 22 43 22 33 
8 31 21 75 38 41 27 55 26 48 39 42 
9 37 25 86 51 53 33 63 32 53 37 53 
10 44 29 94 66 61 40 72 38 59 49 66 
11 53 34 96 80 68 50 80 47 68 58 76 
12 62 41 98 91 74 63 87 58 75 67 85 
13 72 48 100 95 79 75 92 73 81 77 89 
14 82 57 97 8l1 85 96 88 86 81 93 
15 88 68 98 89 93 97 95 91 93 96 
16 93 80 99 93 98 99 98 95 97 97 
17 96 91 99 96 100 100 100 97 99 98 
18 98 97 100 98 99 100 99 
19 99 99 99 100 100 
20 100 100 100 1 :. :. . .. ~ 
s.; I 'j.O /:>·3 p ... ::-· JJ. i J J,.. \I J ;. , {, 
t .:· •. 
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Primary KLMT Norms - 7-8 years 
:ore Visual Percentile 
-
Disc Mem. Clos. 
0 1 -1- 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I I 
12 
13 
14 
15 
16 
17 
18 
19 
20 
f J 
~ ... ) .;.J. 
2 
2 
3 
4 
6 
JO 
15 
22 
31 
42 
53 
62 
72 
82 
88 
93 
96 
98 
99 
100 
/, J' 
2 
3 
4 
6 
8 
10 
14 
18 
22 
26 
31 
36 
43 
52 
64 
75 
87 
96 
100 
/,I 
4 
8 
12 
16 
22 
32 
42 
50 
64 
74 
82 
89 
93 
96 
97 
99 
100 
Motor Total 
0 
0 
0 
4 
9 
16 
25 
42 
60 
74 
84 
91 
96 
98 
99 
99 
100 
3 
4 
6 
9 
14 
20 
27 
35 
46 
57 
66 
73 
79 
84 
89 
93 
96 
98 
100 
Auditory Percentile Motor 
Disc. Mem. Clos. Motor Total Total 
l-9- 1 3---S 1 
2 
3 
3 
4 
5 
8 
20 
31 
41 
54 
67 
79 
90 
98 
100 
I .• / ...... 
I. l 
11 
13 
17 
20 
27 
34 
46 
55 
63 
72 
80 
88' 
92 
96 
97 
99 
100 
IJ.t 
/. q 
2 
2 
2 
2 
4 
6 
12 
25 
40 
56 
69 
84 
92 
97 
100 
4 
7 
10 
14 
18 
24 
30 
39 
47 
56 
65 
74 
8) 
86 
91 
95 
97 
98 
99 
100 
ts.·l J'fV 
/. ~ ,, q 
10 
12 
15 
18 
22 
27 
31 
37 
43 
52 
60 
68 
77 
86 
93 
97 
99 
100 
11 1 
2 
4 
5 
7 
10 
14 
20 
27 
36 
50 
63 
72 
81 
90 
95 
97 
98 
99 
100 
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Primary KLMT Norms - 8-9 years 
Score Visual Percentile Auditory Percentile Motor 
--oTsc. Mem. Clos. Motor Total Disc. Mem. Clos. Motor Total Total 
0 0 0 9 -6 6 If 1 
3 10 7 8 4 2 
2 6 2 12 9 10 5 4 
3 10 4 15 11 12 6 5 
4 0 14 6 15 12 14 8 6 
5 0 3 20 7 0 24 14 15 12 7 
6 4 6 25 9 3 31 16 17 15 8 
7 8 9 31 0 12 6 37 17 19 19 10 
8 12 12 37 3 15 6 44 19 23 25 I 3 
9 17 15 43 8 19 lJ so 24 27 31 18 
10 22 18 50 18 24 23 56 32 31 37 25 
11 27 22 57 31 29 29 63 41 37 45 34 
12 32 26 64 44 35 34 68 50 46 53 45 
13 37 31 71 56 42 39 73 60 56 60 56 
14 46 36 76 63 51 45 75 69 65 68 65 
15 50 43 82 69 60 52 78 78 75 71 74 
16 59 53 88 77 68 59 80 94 85 84 82 
17 72 67 93 85 76 66 85 100 94 92 89 
18 86 81 97 92 86 75 100 100 98 94 
19 95 95 100 97 95 90 100 98 
20 100 100 JOO 100 100 100 
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